Synthesis of boronated nucleoside analogues and

1-3. (4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl) -3,5-O-(1,1,3,3-tetraisopropyldisiloxane-1,3,diyl)-2'-deoxy thymidine (18)
Compound 3 (160 mg, 0.297 mmol) was dissolved in dry MeCN (5 mL) and 2-(4-hydroxymethylphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (139 mg, 0.594 mmol) and DBU (89 µL, 0.594 mmol) were added at room temperature. The reaction mixture was stirred for 4 h at room temperature and the solvent was removed in vacuo. The residue was purified by a silica gel column chromatography, eluted with hexane/AcOEt (7:3) to give compound 18 144.5, 139.4, 138.7, 134.7, 134.6, 126.9, 125.7, 103.8, 84.9, 84.8, 83.5, 83.4, 83.5, 83.4, 77.2, 68.3, 66.3, 64.4, 59.5, 39.6, 24.6, 17.2, 17.1, 17.0, 16.8, 16.7, 16.6, 13.2, 12.7, 12.4, 12.2, 12, 1; MS (FAB) 
1-4. (4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)-2'-deoxy thymidine (4)
To a solution of 18 (160 mg, 0.227 mmol) in dry THF (2.5 mL) was added 1 M TBAF solution in THF (478 µL, 0.478 mmol) was added dropwise at 0 °C, and the reaction mixture was stirred for 10 min. and then concentrated in vacuo. 
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The residue was purified by a silica gel column chromatography, eluted with AcOEt/MeOH (97:3) to give 4 (78 mg, 7, 158.0, 142.4, 140.4, 135.9, 128.1, 106.5, 89.1, 87.9, 85.1, 79.5, 71.6, 69.6, 62.4, 54.0, 42.2, 27.1, 25.2, 21.0, 14.0, 12.3; MS (FAB) Compound 5 (300 mg, 0.585 mmol) was dissolved in dry 1,4-dioxane (6 mL) and Ph 3 P (184 mg, 0.702 mmol), DIAD (138 µL, 0.702 mmol) and 2-(4-hydroxymethylphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (144 mg, 0.614 mmol)
were added at room temperature. The reaction mixture was stirred for 4 h at room temperature and cooled in an ice bath. TBAF solution in THF (1 M, 1.23 mL, 1.23 mmol) was added dropwise at 0 ˚C and the resulting mixture was stirred for 10 min. The solvent was removed in vacuo and the residue was purified by a silica gel column 162.2, 161.4, 154.2, 140.0, 134.6, 128.3, 115.9, 89.7, 86.8, 79.5, 73.1, 69.4, 63.7, 47.4, 41.2, 24.1, 9.4, 9.3; MS (FAB) Compound 7 (124 mg, 0.25 mmol) was dissolved in dry DCM (10 mL) and compound 2 (444 mg, 1.00 mmol) in DCM (10 mL) was added at 0 °C. 149.9, 149.5, 144.1, 141.9, 138.1, 134.8, 134.6, 127.6, 125.7, 122.4, 84.9, 83.6, 83.4, 83.3, 77.2, 70.0, 67.2, 64.4, 61.7, 39.4, 24.6(2) , 24.5(9), 17.3, 17.0(9), 17.0(7), 17.0(6), 16.9, 16.8, 16.7, 16.6, 13.0, 12.8, 12.5, 12 
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Compound 19 (1.19 g, 1.59 mmol) was dissolved in dry DMF (20 mL) and TASF (1.00 g, 3.63 mmol) was added at 0 °C. The reaction mixture was stirred for 1 h at 0 °C and partitioned between CHCl 3 /2-propanol 151.6, 151.5, 149.7, 142.8, 139.8, 134.5, 126.9, 123.8, 88.0, 83.7(5), 83.7(2), 70.7, 66.0, 61.6, 48.6, 25.5, 24.7; MS (FAB) 4, 137.9, 135.0, 134.8, 134.7, 134.6, 126.9, 125.7, 85.3, 84.9, 83.5(4), 83.5(1), 83.4, 77.2, 67.3, 66.1, 59.5, 39.3, 24.6, 17.2, 17.1(6) 
1-9. (4-(4,4,5, 5-Tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)oxycarbonyl-2'-deoxy cytidine (10)
Compound 20 (1.99 g, 2.70 mmol) was dissolved in dry pyridine (20 mL) and HF-pyridine (ca 65% HF w/w. 604 µL, 10.8 mmol) was added at room temperature. The reaction mixture was stirred for 12 h at 60 °C and cooled to room temperature. The reaction was quenched by addition of solid NaHCO 3 and the insoluble residues were filtered off through a Celite pad. After the solvent was removed in vacuo, the residue was purified by a silica gel column 7, 156.6, 156.5, 153.4, 144.9, 139.2, 134.9, 128.5, 128.4, 128.2, 127.2(3), 127.1(6), 95.6, 88.3, 87.5, 84.1, 70.5, 67.3, 61.4, 41.4, 24.2, 24.0, 17. 
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Compound 4 (450 mg, 0.945 mmol) was dissolved in dry pyridine (10 mL) and DMTrCl (384 mg, 1.13 mmol) was addedat room temperature. The reaction mixture was stirred for 3 h at room temperature and quenched by addition of 158.4, 150.7, 150.6, 149.1, 144.2, 139.8, 136.7, 136.2, 135.2, 135.1, 134.7, 133.8, 129.9, 128.9, 128.2, 128.1, 127.9, 127.7, 127.3, 126.9, 123.8, 113.0, 110.1, 110.0, 86.6, 86.1, 85.3, 83.5, 77.2, 74.7, 71.4, 63.3, 55.0, 44.3, 41.0, 24.6, 12.4 
1-11. 3-O-{2-Cyanoethyl(diisopropylamino)phosphino}-5'-O-(4,4'-dimethoxytrityl)-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)-2'-deoxy thymidine (11)
Compound 21 (663 mg, 0.850 mmol) was dissolved in dry DCM (10 mL) and N,N-diisopropylamine (440 µL, 2.55 mmol) and 2-cyanoethyl-N,N'-diisopropylchlorophosphoramidite (230 µL, 1.02 mmol) were added at room temperature.
The reaction mixture was stirred for 2 h and partitioned between AcOEt and H 2 O. The separated organic layer was washed with brine, dried over Na 2 SO 4 and concentrated in vacuo. The residue was purified by a silica gel column chromatography, eluted with hexane/AcOEt (6:4) to give compound 11 (400 mg, 48%) as a white foam. 8, 169.7, 158.3, 155.5, 155.4, 144.0, 139.6, 138.6, 135.0, 134.9, 134.7, 129.9, 129.8, 127.9, 127.8, 127.6, 126.8, 117.4, 117.2, 112.9, 104.6, 104.5, 86.5, 86.4, 85.9, 83.5, 77.2, 74.5, 68 .2, 58.0, 57.8, 54.9, 54.8, 42.9, 42 .8 (d, J (C, P) = 5.0 Hz)), 42.7, 24.5, 24.4, 24.3, 24.2, 24 .1 (d, J (C, P) = 7.0 Hz), 20.1, 19.9, 19.8, 19.7, 11.3, 44 .9 (d, J (C, P) = 5.0 Hz), 24.4, 24.3, 22.8, 22.7, 20 \ \ zzz 000 000 000 000 000 000 000 000 0000 0000 0000 0000 0000 0000 0000 0 0 0 0 0 0 0 0 0 0 0 0 % 0 000 000000)0))))))))))))0 ))))) 00 )0)000) ) ) )) 0)0040 000)0000 00000 000)0000 00000 000)0000 0000 000)0000 00000 000)0000 00000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 00000 000)0000 00000 000)0000 00000 000)0000 0000 000)0000 0000 000)0000 00000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 0000)0000 0000 0000)0000 0000 000)0000 0000 0000)0000 0000 \ \ zzz 000 000 000 000 000 000 000 0000 0000 0000 0000 % 0 000 000000)0))))) )))))0 00 )0)000) ) )) 0)0030 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 000)0000 0000 
